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What is claimed is: 

1. A magneto-resistance effect ^lement comprising: 
a lower conductive layer; 

a free layer provided on the l'ower conductive layer and 
5 having an orientation of magnetization varied by a magnetic field 
applied thereto; 

a non-magnetic layer provided on top of the free layer; 
a fixed layer provided on the non-magnetic layer and 
having a pinned orientation of magnetization; and 
10 a vertical bias layer , provided on said lower conductive 

layer , for applying a magnetic /field to said free layer, and said 
free layer is greater in lengtn in the direction of a magnetic 
field applied thereto by said /vertical bias layer than said fixed 
layer, and a sense current for detecting a change in electrical 
15 resistance of said non-magnetic layer flows substantially in 
perpendicular relation to said non-magnetic layer, 

2. The magneto-resistance effect element according to 
claim 1, wherein said lower conductive layer has a recessed 
portion on an upper surface thereof, and said vertical bias layer 

20 is provided so as to allo^ at least part thereof to be buried in 
said recessed portion. 

3. The magneto-re&i stance effect element according to 
claim 1, wherein at leasft part of said free layer is in direct 
contact with said vertical bias layer. 

25 4. The magneto-resistance effect element according to 

claim 1, further coirp^iisingf an underlying layer for free layer 
provided under said freeJJ/ayer, and said Underlying layer for 
free layer in contact Lith said free layer and said vertical bias 
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lay^r . 

.5. The magneto-resistance effect element according to 
claim l\ further comprising a vertical bias layer protective 
layer provided on said vertical bias layer, and said vertical 
bias layer protective layer is in contact with said vertical bias 
layer, and said vertical bias layer protective is in contact with 
layer at least o^e of said free layer and said Underlying- layer 
for free layer. 

6. A magneto-resistance effect element comprising: 
a lower conductive layer; 

a magnetic layer Vrovided on the lower conductive layer; 

a free layer provided on the magnetic layer and having an 
orientation of magnetization varied by a magnetic field coupled 
magnetically to the magnet xc layer and applied thereto; 

a non-magnetic layer provided on the free layer; 

a fixed layer provided \on the non-magnetic layer and 
having a pinned orientation of\magnetization; and 

a vertical bias layer, provided on said lower conductive 
layer, for applying a magnetic field to said free layer, and said 
magnetic layer is greater in length in the direction of a 
magnetic field applied thereto by said vertical bias layer than 
said free layer, and a sense current \ for detecting a change in 
electrical resistance of said non-magnetic bo"dy flows 
substantially in perpendicular relatio\ to said non-magnetic 
layer . 

7. The magneto-resistance effect element according to 
claim 6, wherein said magnetic layer is magnetically coupled to 
said free layer by anti-ferromagnetic coupling or ferromagnetic 
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coupling . 

8. The magneto-resistance eff^t^element according to 
claim 6, wherein said lower conductive layer has a recessed 
portion on an upper surface thereof , and said vertical bias layer 
is provided so as to allpw at least part thereof to be buried in 
said recessed portior 

9. The magneto-resistance effect element according to 
claim 6, wheq?6in at least part of said free layer is in direct 
contact ;tfith said vertical bias layer . 

10. A magneto-resistayfce effect element comprising: 
a lower conductive Jj&yer; 

a fixed layer provided on the lower conductive layer and 
having a pined orientation of magnetization; 

a non-magnetic layer provided on the fixed layer; 
a free layer provided on the non-magnetic layer and having 
an orientation of magnetization varied by a magnetic field 
applied thereto; 

iyer provided on the free layer and 
to the free layer; and 
bifes layer for applying a magnetic field to 

\and a sense current for detecting a change 
istahce of said non-magnetic layer flows 
substantially/ in perpendicular relation to said non-magnetic 
layer . 

11. The magneto-resistance effect element according to 
claim 10, wherein said magnetic layer is equal to or greater than 
said free /layer in length in the direction of the magnetic field 
applied By said vertical bias layer. 
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12. The magneto-resistance effect element according to 
claim 10, further comprising a fixing layer, disposed between 
said lower conductive layer* and said fixed layer, for pinning the 
orientation of magnetization of said fixed layer. 

13. The magneto-resistance effect element according to 
claim 10, wherein said magnetic layer is magnetically coupled to 
said free layer by anti-/ferromagnetic coupling or ferromagnetic 
coupling . 

14. The magneto-Aresistance effect element according to 
claim 10, wherein at least part of said magnetic layer is in 
direct contact with said vertical bias layer. 

15. A magnetoZ-resistance effect element comprising: 
a lower conductive layer; 

a fixed layer provided on the lower conductive layer and 
having a pinned orientation of magnetization; 

a first i}6n\-magnetic layer provided on the fixed layer; 

provided on the first non-magnetic layer and 
>n of magnetization varied by a magnetic field 



fer\ 



a free jLa; 
having an ori£ni£ati$ 
applied thereto] 

a first ma^gnet^ 
magnetically 



>upled j 



Lc layer provided on the free layer and 
/to the free layer; 
a second magnetic layer provided on the first magnetic 
layer and magnemcally coupled to the first magnetic layer; and 

a verti/cal bias layer for applying a magnetic field to 
said first and second magnetic layers, and a sense current for 
detecting a dhange in electrical resistance of said first non- 
magnetic layer flows substantially in perpendicular relation to 
said first non-magnetic layer. 
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16. The magneto-resistance effect element according to 
claim 15, wherein said first magrfetic layer is equal to or 
greater than said free layer in /Length in the direction of the 
magnetic field applied by said Arertical bias layer. 

17. The magneto-res is tamce effect element according to 
claim 15, wherein said seconcy magnetic layer is equal to or 
greater than said free layer/ in length in the direction of the 
magnetic field applied by s/aid vertical bias layer. 

18. The magneto-resistance effect element according to 
claim 15, further comprising a fixing layer, disposed between 
said lower conductive layer and said fixed layer , for pinning the 



/ 



orientation of magnetization of said fixed layer. 



j. 



19. The magnetq^resistance effect element according to 

/ 

claim 15, further comprising a second non-magnetic layer between 
said free layer and /said first magnetic layer. 

20. The magneto-resistance effect element according to 
claim 15, further Comprising a third non-magnetic layer between 

/ 

said first magr^tic layer and said second magnetic layer. 

21. The inna^efc'o-resistance effect element according to 
claim 15, wherein ^aid free layer is magnetically coupled to said 

by anti-ferromagnetic coupling or 
lg. 



first magnetic 
ferromagnetic 



22. The 




eto-resistance effect element according to 



claim 15, wherein said first magnetic layer is magnetically 
coupled to said second magnetic layer by anti-ferromagnetic 
coupling or ferromagnetic coupling. 

23. The magneto-resistance effect element according to 
claim 15, wherein the product of saturation magnetization and 
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film thickness of said first magnetic layer is substantially 
equal to the product of saturation magnetization and film 
thickness of said second magnetic layer. 

24. The magneto-resistance effect element according to 
claim 20, wherein a three-layered film made up of said first 
magnetic layer, said third non-^nagnetic layer, and said second 
magnetic layer is a layered apt i ferromagnetic body. 

ice/effect element according to 



25. The magneto-resis 
claim 15, wherein at lea^t, 
in direct contact with s 

26. The magneto-: 
claim 15, wherein at 
in direct contact 



tance\ 



ast \part of 



wit 



said 



of said first magnetic layer is 
r id >fer^ical bias layer. 

effect element according to 
said second magnetic layer is 
ertical bias layer. 
27. A magneton-resistance effect element comprising: 
a lower conductive layer; 

a fixed layer provided on the lower conductive layer and 
having a pinned Orientation of magnetization; 

a non-madnetic layer provided on the fixed layer; 
a free Layer provided on the non-magnetic layer and having 
an orientation of magnetization varied by a magnetic field 
applied therdto; 

a magnetic layer provided on the free layer; and 
a vertical bias layer, provided on the magnetic layer, for 
applying a magnetic field to said magnetic layer, and a sense 
current for detecting a change in electrical resistance of said 
non-magnetp-C layer flows substantially in perpendicular relation 
to said non-magnetic layer. 

28.1 The magneto-resistance effect element according to 
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claim 27, further comprising a second magnetic layer between said 
magnetic layer and said vertical bihs layer. 

29. A magneto-resistance effect element comprising: 

a lower conductive layer; 
5 a first fixed layer providfed on the lower conductive layer 

and having a pinned orientation /of magnetization; 

a first non-magnetic lay^r provided on the first fixed 

layer; 

a first free layer prodded on the first non-magnetic 
10 layer and having an orientation of magnetization varied by a 
magnetic field applied thereto; 

a magnetic layer provided on the first free layer and 
magnetically coupled to tfie first free layer; 

a second free layer provided on the magnetic layer and 
15 magnetically coupled tc/ the magnetic layer; 



20 
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a second non-j 

layer; 

a second f ixi 
layer and having a 
a vertical b, 




etic layer provided on the second free 



provided on the second non-magnetic 
orientation of magnetization; and 
layelr for applying a magnetic field to 



said magnetic layer, and a sense current for detecting a change 
in electrical resistance of said first and second non-magnetic 



layers flows substantially in perpendicular relation to said 
first and second non-magnetic layers. 

30. The magneto-resistance effect element according to 
claim 29, wherein said magnetic layer is equal to or greater than 
said first and second free layers in length in the direction of 
the magnetic field applied by said vertical bias layer. 
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31. The magneto-resistance effect element according to 
claim 29, further comprising a firs-tf fixing layer, disposed below 
said first fixed layer, for pinning the orientation of 
magnetization of said first fixed /layer. 

32. The magneto-resistance/effect element according to 
claim 29, further comprising a second fixing layer, disposed 
above said second fixed layer, /for pinning the orientation of 
magnetization of said second fixed layer. 

33. The ~ reSi! le effect element accordin, to 
claim 29, wherein said firsl: free layer is magnetically coupled 
to said magnetic layer by ant i- ferromagnetic coupling or 
ferromagnetic coupling. 

34. The magneto-resistance effect element according to 
claim 29, wherein said^jQagnetic layer is magnetically coupled to 
said second free layefr by\y/nti- ferromagnetic coupling or 
ferromagnetic coupling. 

35. The magneto-resfeistance effect element according to 
claim 29, wherein at \LeaB-t part of said magnetic layer is in 
direct contact with saVa vertical bias layer. 

36. A magneto-resistance effect element comprising: 
a lower conductive layer; 

a first magnetic layer provided on the lower electrically 
conductive ; 

a second magnetic layer provided on the first magnetic 
layer and magnetically coupled to the first magnetic layer; 

a free layer provided on the second magnetic layer, 
magnetically coupled to the second magnetic layer, and having an 
orientation o^magnetization varied by a magnetic field applied 



thereto; 

a first non-magnetic layer provided on the free layer; 
a fixed layer provided on the first non-magnetic layer and 
having\a pinned orientation of magnetization; and 

vertical bias layer for applying a magnetic field to 
said first magnetic layer , and a sense current for detecting a 
change in\electrical resistance of said first non-magnetic layer 
flows substantially in perpendicular relation to said first non- 
magnetic layer. 

37. TlVe magneto-resistance effect element according to 
claim 36/ wherein said first magnetic layer is equal to or 
greater than said free layer in length in the direction of the 
magnetic field applied by said vertical bias layer. 

38. The magneto-resistance effect element according to 
claim 36 , wherein said second magnetic layer is equal to or 
greater than saiJ|jd free layer in length in the direction of the 
magnetic field ajjtfTlxfed by said vertical bias layer. 



sistance effect element according to 
ng a fixing layer, disposed on said 
te orientation of magnetization of said 



39. The 
claim 36 , furt 
fixed layer, fo: 
fixed layer. 

40. The magneto-resistance effect element according to 
claim 36, further comprising a second non-magnetic layer between 
said first magnetic layer and said second magnetic layer. 

41. The magneto-Wesistance effect element according to 
claim 36, further compALsing a third non-magnetic layer between 
said second magnetic laver and said free layer. 

42. The magneto-resistance effect element according to 
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claim 36, wherein said free layer is .magnetically coupled to said 
second magnetic layer by anti-f errompgnetic coupling or 
ferromagnetic coupling, 

43. The magneto-resistance ^trfect element according to 
claim 36 , wherein said first magnetic layer is magnetically 
coupled to said second magnetic Ifayer by anti-ferromagnetic 
coupling or ferromagnetic coupling. 

44. The magneto-resistai)ce effect element according to 
claim 36 , wherein the product/of saturation magnetization and 
film thickness of said first /magnetic layer is substantially 
equal to the product of saturation magnetization and film 
thickness of said second magnetic layer. 

45. The magneto-resistance effect element according to 
claim 36, wherein a threef-layered film made up of said first 
magnetic layer, said second non-magnetic layer, and said second 
magnetic layer is a layered antiferromagnetic body. 

46. The magneto=sresistance effect element according to 
claim 36, wherein at leas^t part of said first magnetic layer is 
in direct contact/ witli sai^J vertical bias layer. 

47. The magnet^-Z^sis^ 31106 effect element according to 
claim 36, wherein 
in direct contact 




at/ least patt of said second magnetic layer is 
with saicj \fertical bias layer. 



48. A magneto-resistance effect element comprising: 
a lower conductive layer; 

■ L\ 

a vertical bias^ layer provided on the lower conductive 



layer; 



a first magnetic layer provided on the vertical bias 



layer; 
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a second magnetic layer provided on the first magnetic 
layer and magnetically coupled to theyfirst magnetic layer; 

a free layer provided on theysecond magnetic layer , 
magnetically coupled to the second magnetic layer, and having an 

orientation of magnetization varied by a magnetic field applied 

/ 

thereto; / 

/ 

a first non-magnetic layer provided on the free layer; and 
a fixed layer provided on the first non-magnetic layer and 
having a pinned orientatioi^ pf magnetization, and a sense current 
for detecting a change in electrical resistance of said first 




non-magnetic layer f lq^/s ^ubs-c^ntially in perpendicular relation 
to said first non-magrie 

49. The magneto-resistance effect element according to 
claim 48 , wherein ^aid fi^rst magnetic layer is equal to or 
greater than said /free laye\, in length in the direction of the 



magnetic field applied by said vertical bias layer. 

50. The magneto-resistance effect element according to 

claim 48, wherein said second magnetic layer is equal to or 

/ 

greater than said free layer in length in the direction of the 
magnetic fielc^ applied by said vertical bias layer. 

51. The magneto-resistance effect element according to 
claim 48, further comprising a second non-magnetic layer between 
said first magnetic layer and said second magnetic layer. 

52. The magneto-resistance effect element according to 
claim 48, farther comprising a third non-magnetic layer between 
said secon<A magnetic layer and said free layer. 

53. /The magneto-resistance effect element according to 
claim 48, /wherein said free layer is magnetically coupled to said 
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second magnetic layer by anti-ferromagnetic coupling or 
ferromagnetic coupling. 

54. The magneto-resistance effect element according to 
claim 48, wherein said first magnet/c layer is magnetically 
coupled to said second magnetic l^yer by anti-ferromagnetic 
coupling or ferromagnetic coupling. 

55. *The magneto-resistance effect element according to 
claim 48, wherein the product yof saturation magnetization and 
film thickness of said first /magnetic layer is substantially 
equal to the product of satiiration magnetization and film 
thickness of said second nyagnetic layer. 

56. The magneto-resfistance effect element according to 
claim 48, wherein a three-layered film made up of said first 
magnetic layer, said second non-magnetic layer, and said second 
magnetic layer is a layered ant i ferromagnetic body. 

57. The magneto-resistance effect element according to 
claim 48, wherein e±J least part of said first magnetic layer is 
in direct contact /vtf-th said vertical bias layer. 

esistance effect element according to 
east part of said second magnetic layer is 
Lth\said vertical bias layer. 
eto-\resistance effect head comprising: 

effect element according to claim 



58. The ma' 
claim 48, wherein 
in direct contac 

59. A ma 

said ma' 



teto-resistance 

i; 

a lower/ shield layer serving as a substrate for said 
magneto-resistance effect element; 

an upper conductive layer, provided on said magneto- 
resistance effect element, for inputting a sense current for 
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detecting a change in electrical resistance of said magneto- 
resistance effect element into said njagneto-resistance effect 
element ; and 

an upper shield layer provided on the upper conductive 

layer . 

60. The magneto-resistance effect head according to claim 
59, wherein the lower conductive layer of said magneto-resistance 
effect element is integrated v^Ltii said lower shield layer. 

61. The magneto-res^star^p6 effect head according to claim 
59, wherein said upper y coij^*lctiye layer is integrated with said 
upper shield layer. 

62. A magneto-resistance transducer system comprising: 
said magnetoyresistd^ice effect head according to claim 59; 
an electric ^current generator circuit for supplying a 

sense current to said magneto-resistance effect head; and 

a data read circuit for detecting a change in electrical 
^stance o £ sa( d ^-Ut» e f f ec t h ea d to de^ne a 
magnetic field .applied to said magneto-resistance effect head. 

63. A magnetic storage system comprising: 

said magneto-resistance transducer system according to 
claim 62; , / 

a magnetic storage medium having a plurality of tracks for 
allowing said magneto-resistance transducer system to write and 
read data thereon; 

a first actuator for moving said magneto-resistance 
transducer system to where a selected track is located in said 
magnetic storage medium; and 

a second actuator for rotatably driving said track. 



